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eAppendix. Details of transformation between numerical and categorical risks 
 

We used two different methods to transform between modelled probabilities (continuous values between 0 and 1) 

and athlete perceptions (measured on a 7-point Likert scale).  

 

Literature-Derived 

First, we used existing literature1 on people’s qualitative interpretations of probabilities to transform athlete 

perceptions into numerical probabilities: Definitely won’t=0, Very Unlikely=0.05, Unlikely=0.20, Middle 

Category=0.50, Likely=0.70, Very Likely=0.90, Definitely Will=1. Going in the other direction, we transformed 

modeled probabilities into seven ordinal categories using the following cut points: (0, 0.025, 0.075, 0.35, 0.6, 0.8, 

0.95, 1). 

 

Data-Driven 

Second, we used a transformation that minimized the differences between the modeled values and athletes’ 

perceptions. We searched over the space of cut points to find one that minimized the sum of the absolute distance 

between the categorized probabilities and athlete perceptions. For a set of cut points, each modeled probability can 

be transformed into one of 7 categories, represented as an integer: Definitely won’t=1, Very Unlikely=2, 

Unlikely=3, Middle Category=4, Likely=5, Very Likely=6, Definitely Will=7. We computed the absolute distance 

between the integer representation of the athlete’s actual Likert response and the integer category of the transformed 

modelled probability. Summing these absolute differences over athletes, we get a score for how closely the 

categorized probabilities match the athlete ratings. Minimizing this score produced data-driven cut-points for injury 

(0.09, 0.24, 0.81, 0.93, 0.98, 0.99) and concussion (0.06, 0.11, 0.49, 0.8, 0.87, 0.93). In addition, we transformed 

athlete perceptions into numerical values using the midpoints of each category.  
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eTable. Characteristics associated with single-season risk of injury and 

concussion 

 Injury Model Concussion Model 

Variable Log OR p-value Log OR p-value 

Years of Contact Football 0.08 0.15 0.02 0.71 

Position—OL REF REF REF REF 

Position—DL 0.49 0.40 0.20 0.71 

Position—DB 1.04 0.07 0.13 0.79 

Position—LB  0.08 0.15 -0.10 0.85 

Position—RB  1.30 0.10 -0.06 0.92 

Position—QB  -0.19 0.80 -1.07 0.18 

Position—TE  1.06 0.24 -0.74 0.32 

Position—WR  0.82 0.14 -0.69 0.19 

Position—ST  -0.29 0.67 -1.46 0.10 

First-Year Athlete REF REF REF REF 

Second-Year Athlete  0.10 0.81 0.89 0.03 

Third-Year Athlete  0.22 0.33 -0.38 0.41 

Fourth-Year Athlete  0.02 0.97 -0.04 0.95 

Fifth-Year Athlete 0.42 0.56 -0.70 0.25 

Team 1 REF REF REF REF 

Team 2 -0.12 0.84 0.54 0.21 

Team 3 -0.95 0.04 0.09 0.82 

Team 4 -0.72 0.12 -0.32 0.43 

Role—First Team REF REF REF REF 

Role—Second Team  0.17 0.69 0.61 0.11 

Role—Third Team  -0.15 0.84 0.11 0.85 

Role—Practice Squad -0.38 0.41 -0.66 0.24 

Role—Redshirted  -0.53 0.12 -0.18 0.71 

Previous Injury History 0.11 0.02 0.06 0.03 
Table Caption. Coefficients are log odds ratios from logistic regression models containing all predictors in the table. Posit ive 
coefficients indicate higher probability of injury or concussion. AUC for the injury model = 0.75. AUC for the concussion model 
= 0.73. 
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